An Error Orientation Questionnaire (EOQ) was developed, consisting of eight scales on attitudes to and on coping with errors at work. In Study I (representative sample of a German city, N 478) six scales were developed with the help of a con®rmatory factor analysis using LISREL techniques. They comprise error competence, learning from errors, error risk taking, error strain, error anticipation, covering up errors. All constructs were validated. In a second study, items were added to the scales and two additional scales,`error communication' and`thinking about errors', were included. The scales were translated into English and Dutch and 160 students in the Netherlands ®lled out both language versions (Study II). The 8-factor solutions in English and Dutch were replicated. The issue of language equivalence of these two language versions were taken up (equivalence across correlations exists). Potentially biasing variables did not in¯uence the solutions. Practical uses of the EOQ are pointed out.
Introduction
It is our objective to present the development of scales that measure how one copes with and how one thinks about errors at work. Since we believe that this instrument should be used in various European countries, we thought it would be necessary to present it in dierent languages from the start. Therefore, we will present the construction of reliable and comparable scales in degree to which one anticipates that errors will happen. Secondary appraisal refers to coping with errors. Coping strategies are to calm oneself in the face of errors, to cover up the fact that an error has occurred, as opposed to communicating about them, and to actively deal with an error or to learn from it. Thus, the primary and secondary appraisal concepts helped us to develop items even though we did not yet have a fully-developed theoretical framework. However, in an empirical exploratory study on errors by managers, the aforementioned categories have been shown to exist, at least in the descriptions that managers gave of their errors (Grefe, 1994) . 1 Thus, it is the goal of this article to establish a dierentiated questionnaire to study error orientation with a set of factors. The error orientation questionnaire is intended to be useful for both practical and theoretical purposes.
In terms of construct validation, the error orientation constructs should have meaningful correlations with coping resources and with strain. Errors are stressful (Brodbeck, Zapf, PruÈ mper and Frese, 1993) , one reason being that they disrupt goal-directed behavior (Frese and Zapf, 1994; Leitner, LuÈ ders, Greiner, Weber and Hennes, 1987; Semmer, 1984) . Error orientation may be related to depression and strain in general. In contrast, active error-coping strategies should be related to a general pro-active orientation towards working life. However, there are also dierences between typical stressors at work and errors. First, errors are self-produced by the agent and, therefore, there is more blame on oneself. Second, the negative error consequences are often made public. Finally, errors often disrupt an action in such a way that one has to deal with the error. Thus, pure emotion-oriented coping strategies have clear limitsÐthe problem has to be solved if the goal is still to be pursued.
Coping resources may lie in the person or in the work situation. Personal resources may be selfecacy and self-esteem, good planning skills, readiness to change at work, and high action orientation. A work-related personal resource is quali®cation. On the other hand, lack of organizational resources may be related particularly to covering up errors. For example, if one's career is jeopardized or if one is liable to lose one's job, there may be little tendency to communicate one's errors at the workplace. Thus, we assume that coping resources should be related meaningfully with the error orientation constructs. For reasons of exposition, the exact hypotheses on construct validation will be described after the scales have been developed as a result of Study I, because only at this point do we know the exact factorial structure of the EOQ (cf. Results on Construct Validation).
To pursue our goal of developing the EOQ and to look into the construct validity and reliability, two studies will be reported on.
Study I

Methods
Sample
This study used the sample of the longitudinal project AHUS (German acronym of`active actions in radical change situations') at time 5. (NB. the main objective of the AHUS project is the investigation of the developing of active strategies and personal initiative with changing working conditions in East Germany, cf. Frese, Kring, Soose and Zempel, 1996) . The representative sample was taken in Dresden (East Germany) by randomly selecting streets, taking every third house and in each house every fourth apartment, to gain subjects 18-to 65-year-olds with fulltime employment (at time 1). The refusal rate (33 per cent) was relatively low. At t1 463 subjects and at t2 202 additional people took part; at t5 the N was still 478. For reasons of LISRELanalytical cross-validation, the sample was divided into two subsamples of N 239 each.
Procedure Thirty-two items covering cognitive, aective and behavioral aspects of attitudes and coping with regard to errors were given (the full scales are listed in the Appendix). To establish a reasonable measurement model, we used a comprehensive strategy, suggested by Gerbing and Hamilton (1996) , that exploits the relative and complementary strength of exploratory and con®rmatory factor analytic procedures for model construction, evaluation, and revision. They have shown that their approach was superior to using only con®rmatory factor analysis. In our study three steps were taken: ®rst, a classical exploratory factor analysis was carried out to provide a preliminary classi®cation. This was necessary to understand the underlying structure of the indicators. Second, we used LISREL techniques to ®ne tune the model. Since we modi®ed our scales empirically, this represented an exploratory strategy and it was, therefore, restricted to the calibration sample. Third, the models were then cross-validated in the validation sample, as suggested by Cudeck and Browne (1983) .
Construct validity was established by developing a nomological net for each construct (Cronbach and Meehl, 1955) , i.e. the EOQ scales were correlated with constructs to which they should have theoretically plausible relationships.
Measures
Most scales used for construct validation were based on a questionnaire. Self-ecacy was developed as work-related generalized self-ecacy (Speier and Frese, 1996) . Self-esteem by Mohr (1986) is a highly generalized work-related self-con®dence scale. Plan-orientation describes the tendency to plan actions in the long run and in detail (Frese, Stewart and Hannover, 1987) . Action-orientation after failure means quick actions as a consequence of intentions one sets up after failure (Kuhl, 1983) .
Readiness for change implies that one is willing to accept or to look for changes at work (Frese and PluÈ ddemann, 1993) . Control rejection by Frese (1984) was used as the reverse of taking responsibility. It means that one does not want more autonomy at work because this would increase one's responsibilities (Frese, Erbe-Heinbokel, Grefe, Rybowiak and Weike, 1994) . Need for achievement is a measure for the consequent pursuit and realization of high goals at work (Modick, 1978) . Career stress is a measure for diculties and obstructions in one's career. Job uncertainty is an assessment of how likely one is to lose one's job. Both scales were developed for this study. Quali®cation is an overall estimate that the interviewers made after exploration of the subjects' careers from the beginning of their working life to their present job.
Psychosomatic complaints is a revised version of Fahrenberg's scale (1975) by Mohr (1986) and comprises, for example, tensions and cardiac disorders. Depression (Mohr, 1986) refers to sad moods and depressing thoughts. Negative aectivity, measured by a short form of the PANAS with the generalized instruction (Watson, Clark and Tellegan, 1988) , describes mental conditions resulting from a generalized neuroticism, such as feelings of shame, guilt, fear etc. Optimism (as a translation of the Life Orientation Test, Scheier and Carver, 1985) means that one has general positive expectancies and hopes.
Results on the development of the EOQ scales
First, a preliminary classi®cation was made with the help of an exploratory principal component analysis. This leads to eight factors (NB. the loadings had to be greater than 0.40 and to dier at least 0.10 to the loading on another factor). These eight factors were then analyzed with a con®rmatory factor analysis (LISREL). After testing the eight models separately the constructs were then combined in pairs (JoÈ reskog and SoÈ rbom, 1993) . The following ®t measures were used: chi-square, goodness-of-®t-index, adjusted-goodness-of-®t-index, root-mean-square-residual and expected-cross-validation-index, in addition, to standard errors, t-values and modi®cation indices. At each step, modi®cations such as elimination of indicators or changing paths from latent variables to indicators were carried out.
Four alternative and theoretically plausible models were developed that describe all constructs jointly. In the last analysis we had to decide between two best ®tting models, one with eight and one with six factors (model B with eight and model C with six factors). Model C was chosen because it had the better ®t measures. It did not include the constructs of error communication and thinking about errors, which both had only two indicators in Study I. Model C has good ®t indices, given the complexity of such a model. (It also has a good expected-cross-validationindex, ECVI; Browne and Cudeck, 1993, cf. However, since model C was generated with an exploratory strategy, it needs to be crossvalidated. The cross-validated model C used the same constraints as the calibration model (cf. Table 1) . A legitimate improvement in the ®t indices can be achieved by setting the error variances free and allowing a few extra paths in the validation sample (in bold type in Figure 1 ). This was done in model C * , presented in Table 1 and in Figure 1 . One can see that there are adequate ®t measures in this cross-validated model, 2 again given the complexity of the full model and that the extra paths are of negligible magnitude. Thus, we were able to cross-validate the factor structure across these two samples.
Results on the construct validation of the EOQ scales
Our measurement model of the EOQ contains six constructs to be validated by establishing theoretically driven nomological nets (Cronbach and Meehl, 1955) . The relevant expected correlations for these nomological nets are discussed here for reasons of exposition, since the scales have not been introduced prior to this section. All relevant correlations are displayed in Table 2 .
Error competence and learning from errors
The distinction between the two constructs should be as follows: error competence means the knowledge of and capability to deal with errors immediately, when they occur. Thus, it is directed at short-term goals. Therefore, there should be a positive correlation between error competence and action-orientation after failure (Kuhl, 1983) . In contrast,`learning from errors' refers Consequently, a positive correlation of learning from errors should appear with plan-orientation (Frese et al., 1987) . This is the tendency to plan actions for a longer period and in great detail. Both constructs deal with competence; therefore, they should be correlated positively with self-ecacy (i.e. the expectancy of one's competence; Bandura, 1986) , with self-esteem and with quali®cation (i.e. competence related to one's job). Results con®rm our expectations to a certain extent (cf. Table 2 ). Both scales correlated with self-ecacy (0.44, 0.37), with self-esteem (0.42, 0.33), with plan-orientation (0.19, 0.24) and action orientation after failure (0.20, 0.10). The correlations with quali®cation were minimal, however (0.06, 0.12). This may be so because quali®cation was a very rough overall estimate of the quali®cation of the person (highly correlated with education). The dierential expectation of the correlations with plan-orientation and action-orientation after failure did not prove to be correct. While error competence was correlated somewhat more closely than learning from errors with action-orientation after failure (0.20 versus 0.10) (dierence in correlations z 1.52, p 5 0.10), the other correlations did not con®rm our expectations. There were also high correlations with need for achievement. This makes sense because error situations present challenges and therefore, trigger the achievement motive (McClelland, 1987) . Error competence and learning from errors were highly correlated (r 0.63, cf. Table 2 ). Therefore, the dierentiation between both constructs may be quite subtle.
Error risk taking
There are two theoretical expectations that may complement each other. (a) Error risk taking implies general¯exibility and openness towards errors and should, therefore, correlate positively with readiness for change (Frese and PluÈ ddemann, 1993) and negatively with control rejection . This should be so because one is willing to adjust to new conditions at work and to take responsibility despite potential negative consequences. Hypothesis b suggests that error risk taking is due to high achievement-orientation, which implies that one accepts errors and their consequences in order to reach higher goals. Therefore, positive correlations with need for achievement are to be expected. The results support both expectations (cf. Table 2) ; there were correlations with readiness for change (0.29), control rejection (À0.22), and need for achievement (0.32). The correlations with self-ecacy (0.35) and quali®cations (0.24) show that there is a certain degree of self-assuredness and competence in people who take error risks.
Error strain
Error strain means being strained by making errors and therefore fearing the occurrence of errors or reacting to errors with high emotions. As a result, there should be positive correlations with other strain measures, such as psychosomatic complaints, depression, and negative aectivity. The results in Table 2 clearly support these expectations; psychosomatic complaints (r 0.32), depression (0.44), and negative aectivity (0.47) were all related to error strain. The negative correlation with self-esteem and self-ecacy also indicates the same picture: error strain is not highly speci®c to errors but related to more general strain measures.
Error anticipation
There are two competing perspectives with regard to error anticipation. (a) A general expectancy that errors will happen, because one has a realistic view that even in one's ®eld of expertise errors will occur. Given this perspective, there should be positive correlations with error competence and learning from errors. (b) A stable negative attitude to errors as a result of general pessimism, lack of self-esteem, and negative aectivity.
The results in Table 2 show perspective b to be true; error anticipation was not signi®cantly related to error competence and learning from errors, but signi®cantly correlated with optimism (À0.23), self-esteem (À0.26), and negative aectivity (0.22).
Covering up errors
There are two potentially complementary interpretations of the construct covering up errors. (a) A strategy of anxious people who consider errors as a threat and, therefore, prevent accusations often associated with errors in a social context (Hamilton, 1980) . Consequently, there should be a negative correlation with self-esteem and a positive correlation with control rejection, because an insecure person would not be willing to take responsibility for her or his errors for fear of the consequences. (b) It could also be a reaction to certain organizational conditions. For example, it may be useful not to admit one's errors, if a workplace is at risk or when one's career is threatened. This implies positive correlations with job uncertainty and with career stress.
Results suggest that both interpretations are correct (cf. Table 2 ). Covering up was related to self-esteem (À0.24), to control rejection (0.30), to career stress (0.22), and to job uncertainty (0.17).
Discussion of Study I
We were able to develop a set of six scalesÐerror competence, learning from errors, error risk taking, error strain, error anticipation, covering up errorsÐfor measuring orientation towards errors. They were empirically developed but a cross-validation of the factor structure worked well. A ®rst validation suggests that these scales behave in a law-governed manner. Thus, error competence and learning from errors were related to self-ecacy, plan-and action-orientation; error risk taking was related to need for achievement, control rejection, and readiness for change; error strain was related to ill-health; error anticipation implied a negative outlook on life; and covering up was related both to environmental factors (career stress, job insecurity) and to lack of self-esteem, rejecting responsibility and control.
The strength of this study is that we could cross-validate the factor structure and that the scales were developed in a representative sample. The limitation was that the scales were based on only three items, and two constructs (error communication and thinking about errors), which are theoretically important, could not be developed because there were not enough items in them. Therefore, an extended version was developed. Furthermore, for cross-cultural purposes for use in Europe, we also wanted to have English and Dutch versions of the scales. For this reason an extended German version with eight scales, including error communication and thinking about errors was translated into English and Dutch. equivalence of the two language versions could be achieved. Third, the EOQ was to be related to initiative at work.
Since we wanted to study both language versions at the same time, we needed a sample that was bilingual. Dutch university students are nearly bilingual. Some of their courses are in English, nearly all of the reading material is in English, 3 and much of the television program is in English. In general, when one approaches the students in English, they can nearly always give an English answer immediately and without hesitation. Thus, we thought that Dutch students could be used to study the equivalence of the factorial structure across two languages. This design allows us to separate language equivalence issues from cultural equivalence. Usually in crosscultural research, one is worried about language and cultural equivalence issues that may explain dierences in results (Poortinga, 1989) . In this study, we only have one culture but two languages. Thus, dierences are due to language.
In addition, we used a subjective measure of initiative (Frese, Fay, Hilburger, Leng and Tag, 1997) . Since initiative means that one actively changes things, it implies that one will make more errors. Only if one is not fearful of and stressed by errors and con®dent that one can handle them, will one show initiative. Thus, high initiative people should be less strained by errors (negative relationship with error strain), show higher error competence and learning from errors. Additionally, they should be more willing to talk about their mistakes and risk mistakes (negative relationship to covering up and positive correlation with error risk taking).
Method
Translation
The German version was translated into English by the authors with the help of native English speakers. This was then translated back into German and a committee of three researchers changed the English version as a result. (The English version is given in the Appendix). The Dutch version was translated from the English and the German versions independently. The initiative scale was translated from German into Dutch.
Sample and design
The sample consisted of 160 subjects, 76 males and 84 females, 13 econometrics students, 59 polytechnic part-time students, and 34 other subjects (usually acquaintances of the students who were collecting the data 4 ). The polytechnic students were rewarded with lottery tickets and the psychology students had to ful®ll the requirement to participate in psychological research as a subject. The age of the subjects ranged from 19 to 55 years with an average age of 26.5. The majority (74 per cent) of the subjects had (part-time) jobs.
To prevent order eects, the subjects were randomly assigned to two groups. The two language versions were presented in opposite succession to both groups. In order to prevent arti®cial dependence among the items of both languages, the subjects were asked during the session not to look back to previous results. For the same reason, the initiative scale was presented between the two language versions of the EOQ.
Results
We checked for outliers but there were none. We also checked for the distributions of the items but there was no threat of high kurtosis. The same goodness of ®t measures as in Study I were used.
We shall report results gained on ®ve issues: the ®rst part is concerned with the psychometric properties of the individual Dutch and English scales. The second is related to the equivalence of the two language versions. A third part discusses the discriminant validity of the scale items. (Do the items measure the intended constructs and not the others?) The fourth part reports on potential nuisance factors in¯uencing our results, for example, in¯uence of language ability, time of work experience, age, sex, and order eects on item bias. Finally, we report correlations of the EOQ scales with initiative.
Psychometric properties of scales
The psychometric properties of the individual Dutch and English scales are reported in Table 3 . The alphas were nearly all above 0.70 and, therefore, adequate for research purposes. One exception was error competence, which was only 0.56 in the English version. In most cases, the English language scales have lower alphas than the Dutch ones. This is understandable since English was not our subjects' native language (although we maintain that Dutch university students are the nearest to bilingual subjects one can get). For this reason, the comparatively low reliability of the English error competence scale may be acceptable. The results look promising for the English version, but the quality of the scales still has to be established with native speakers.
For each scale in each language a con®rmatory factor analysis was performed separately to test whether a 1-factor model ®tted properly. The goodness of ®t measures were generally acceptable. Error competence (Dutch and English) and error risk taking (English version) were an exception. The chi-square-to-df-ratio of these scales was relatively high, their AGFI are the lowest, and their RMR the highest (cf. Table 3 ). The modi®cation indices revealed that there were intercorrelations of the error terms between two items of the error competence scale. This is so because these two items are phrased rather similarly, producing a common factor between these two items. However, both items are reliable and we, therefore, kept them and this scale intact. With respect to the English version of the error risk taking scale, we could not identify any cause for the impairment of ®t. Nevertheless, given some satisfying indices (GFI, CFI) and the fact that the comparative ®t of alternative models is more important than focussing on the absolute ®t of any single model (Tanaka, 1993) , the scale is still acceptable, though it needs some further consideration.
Equivalence of the two language versions
Up to this point, each language version was looked at separately and it was shown that the EOQ scales can be reliably used both in Dutch and in English. We are now interested in language equivalence, which would allow cross-cultural comparisons. There are three equivalent issues:
(1) mean dierences, (2) item by item equivalence, and (3) scale equivalence. Table 4 ). Exceptions were learning from errors and error strain, which showed no signi®cant dierences, and covering up errors, which had a signi®cantly higher score in the English version. In addition to the scales, t-tests for dierences on the item level were done and several items diered signi®cantly. An inspection of the translation showed that for those items there was a dierence in the phrasing of the Dutch and the English items. Dutch phrasing was closer to the original German, whereas in the English version, the translation was somewhat less literal. For example, the word-by-word translation of the German item cpt1 would have been`When I have made a mistake, it mostly occurs to me how to make it good again'. The actual English translation is`When I have made a mistake, I know immediately how to correct it'. Given the same degree of error competence, the statement in the English formulation may force less agreement on the scale because the wording is a bit`stronger' here. In this respect the Dutch translation resembles the German version more. Item-by-item equivalence Figure 2 describes an example for the con®rmatory factor analyses (LISREL) that were done for each scale to look at the English and Dutch versions' equivalence. The residual factors were left free to correlate with the other language item (a covariance matrix was used). This was done because the two language items share a common factor on the item level (Bollen, 1989) , for example, the item`When I do something wrong at work, I correct it immediately', has a common meaning in both languages. The results of these analyses are reported in Table 5 . Model 1 implies that all parameters were freed. Model 2 restricted the factor loadings of the items across the two languages so that they were the same.
The results of the model 1 of each scale show that the ®t indices are good for learning from errors, error risk taking, error strain, error communication and thinking about errors and partly acceptable for error competence. The ®t indices of the models measuring covering up errors and the anticipation of errors were lower than the ®t indices for the separate models (cf. Table 3 ). Here the modi®cation indices suggested that there were correlations of the error terms. These correlations were to be expected between the same items in the dierent languages (as shown in Figure 2 ). However, there were also correlations between unrelated items across the two languages (e.g. between item cov2 in the Dutch version and cov5 in the English version of covering up errors). Since this is a methodological problem that only appears when presenting the scales in dierent language versions to the same subjects, we are not so concerned about it.
Normally, one will only use either the English or the Dutch scales, and then error terms between these two languages will not appear. The results of model 2 in Table 5 can be tested against model 1 because they are nested (chi-square dierence test, Bollen, 1989) . The results indicate that model 2 is signi®cantly worse than model 1 in four of the eight cases. Thus, there is little equivalence on an item by item basis if the restriction of equal loadings is introduced. However, model 1, which is less restrictive, is adequate because one would not necessarily suppose that the factor loadings should be the same across dierent languages. It is much more important that the scales are equivalent than that the item loadings are equivalent.
Scale equivalence The correlations between the same latent constructs in dierent languages can be interpreted as scale equivalence coecients (cf. the ®rst column in Table 5 ). All of the correlations between the latent constructs were above 0.80, with most being above 0.90. This suggests that, on the level of the scale, there is a high degree of equivalence.
The overall results of the equivalence issue present a complicated but well interpretable picture: the English items have a lower mean than the Dutch items. Thus, mean comparisons between cultures are dicult to make with the EOQ at this stage in the development. (NB. only our design allows one to make this kind of decision, because we have been able to separate the language from the cultural issue.) On the other hand, we think that on a correlational level, cross-cultural comparisons can be made with the EOQ. The main reason is that correlations between the constructs of both language versions are quite high (Table 5) . One could argue against our viewpoint by referring to the fact that the items do not have equivalent factor loadings (or error variances). Two arguments speak against this claim. First, we usually do not use factor scores but unweighted sums of items when reporting relationships with other variables. Thus, dierences in factor scores are not of particular importance if the dierences are not high. Second, Schwarzer, BaÈ ssler, Kwiatek, SchroÈ der and Zhang (1997, p. 81) have argued in a similar situation that there should not be a demand for an item-by-item equivalence across languages because the translators are not usually asked to make literal translations but should`understand the theoretical construct . . . and to ®nd meaningful adaptations instead of literal translations'.
The discriminant validity of the scale items To understand whether items were loading on the wrong latent construct, con®rmatory factor analyses were used in the following way: the items of one scale were included in one analysis with all the other constructs. (This was done because the ratio of subjects to the free parameters would have been too unfavorable for a complete model including all the items in this study.) The modi®cation indices help to see whether a path is wrongly speci®ed. These analyses were done consecutively for all the scales. There were 11 signi®cant modi®cation indices. The estimated factor loadings were not higher than 0.35. There was only one exception to this result, namely item rsk5 of the risk scale loaded high on the anticipation scale. Considering the content of the item, this was reasonable and we, therefore, transferred this item to the anticipation scale (item acp2). As a matter of fact, in the results presented above, this has already been done (but for purposes of demonstration, this result is presented here).
The results on the discriminant validity of the items are good and typical for analyses that look at scales from the same content domain (the domain of errors in our case).
Item bias produced by in¯uence of language ability, work experience, age, sex and order eects In order to have a reliable set of scales, one should test that the scores are not aected by constructs which theoretically should have no in¯uence on error orientation. To test item bias, we looked at the direct in¯uence of language ability, work experience, age, sex and order eects on the item functioning of each of the scales. The potentially biasing variables were included in the model as latent constructs measured without measurement error. The correlation between the trait and the potentially biasing variables was set free, because in practice there can be a relation between them. The presence of a direct path from the biasing variables to the item is an indication that the item is biased. This eect implies that a higher item score is not necessarily related to a higher value of the trait (Oort, 1996) . There was no in¯uence of language ability, work experience, and age on any of the items. There were a few paths of sex and order but they were of low magnitude (®ve eects for order, and two for sex out of 40 computed relationships) and they can be ignored for all practical purposes. Table 6 displays the intercorrelations of the EOQ scales and their correlations with initiative (only Dutch language because initiative was only used in Dutch). Not unexpectedly, there were some high intercorrelations between the scales of EOQ. However, none of the correlations was so high that one would posit a duplication of content areas (even the r 0.57 between error anticipation and error risk taking makes sense but does not signify overlapping construct content).
Intercorrelations and correlations with initiative
Correlations with initiative are in keeping with our hypotheses. Signi®cant correlations appeared with error competence, learning from errors, error risk taking, negative with error strain, and negative with covering up. In addition, there were two correlations not hypothesized with thinking about errors and error communication.
Overall discussion
Thus, we have succeeded in developing dierentiated scales in the area of error orientation that are distinguishable from each other. (NB. we could prove this also with chi-square dierence tests for each pair of constructs by testing a combined factor model against a separate factor model). While there are correlations, they are not too high. However, it may be that there are one or more higher-order constructs of error orientation, which would allow a short version of the questionnaire to be applied. 6 The equivalence of the two versions in English and Dutch cannot be assumed for means but the two language versions correlate highly. Thus, there is some equivalence across languages. This means that mean dierences should not be interpreted, but correlational dierences can be interpreted.
We think the mean dierences may have been caused by the translation. In general the items were less literally translated in the English than in the Dutch translation. While the English translators tried to ®nd meaningful adaptations of the original German items, the wording became stronger because they changed conditionals or left out some of the moderating adverbs. As a result the subjects may have scored less on the English scales.
The lower internal consistencies in the English version of the EOQ still leave some open questions. But our design (comparison of two languages on one sample) allows us to exclude cultural dierences or dierent experience as a reason for this ®nding. Instead, the fact that our subjects were not native English speakers seems to be a possible explanation.
A ®rst test of validity has been made, producing the following plausible interpretations of the scales:
(1) Error competence is active knowledge for immediate recovery from errors and reduction in error consequences. It relates to self-ecacy, to action-orientation after failure, need for achievement, and quite highly to initiative. 6 We could not test this hypothesis because in Study II the sample size was too small for such an analysis. (2) Learning from errors is the ability to prevent errors in the long term by learning from them, planning, and changing work processes. There are correlations with self-ecacy, quali®cation, plan-orientation, need for achievement, readiness to change, and initiative. (3) Error risk taking is the result of an achievement-oriented attitude which requires¯exibility and taking responsibility. There are positive relations to need for achievement, quali®ca-tion, readiness for change and initiative, as well as a negative relation to control rejection. (4) Error strain is characterized by a generalized fear of committing errors and by negative emotional reactions. It correlated negatively with self-ecacy, self-esteem, and initiative and positively with control rejection, psychosomatic complaints, depression, and negative aectivity. (5) Error anticipation is pessimistic and negatively tuned but at the same time it may be a realistic orientation. It correlated positively with negative aectivity and error strain, and negatively with optimism. The results of Study I are preliminary, since modeling of error anticipation was not perfect. Results of Study II show a clear correlation with learning from errors and with thinking about errors and with error risk taking. Possibly these results are similar to the well-known`sadder but wiser' phenomenon (Alloy and Abramson, 1979) . (6) Covering up errors is mainly the strategy of a non-self-assured person and may also be an adaptation to error-sensitive conditions at work, for example, job uncertainty. It relates to low self-esteem, negative aectivity, and high control rejection, and little initiative, but also to career stress and job uncertainty.
We think that these scales can have practical value. It may be useful to present a few speculations on how the EOQ can be related to safety strategies, to innovation (which necessarily implies that a number of errors have to be made), to change processes, to studies on errors, and to organizational culture.
New safety concepts might focus on error management (that is, basically reducing the negative error consequences, Frese, 1991) rather than on mere error prevention. Error management requires, for example, that personnel have well-developed anticipation and communication of errors, as well as error competence, to allow quick error detection and ecient error handling. The introduction of new safety strategies could be supported by the application of the EOQ. Reason (1990) has strongly advocated that organizational errors (or latent errors) are important pre-conditions for accidents. We think that some of what Reason means by latent errors (e.g. covering up errors, not taking them seriously, not anticipating them, etc.) may be related to issues measurable with the EOQ.
Innovation is closely related to initiative; the latter has been shown to be associated with an active and positive error orientation. We assume that fear of errors may often be a cause of resistance against change. Thus, the EOQ should be a useful instrument to analyze the potential for innovation processes.
When changes are introduced to increase responsibility of individuals (or groups) for their work process or product quality, one would assume that people with dierent error orientations will have dierent types of problems. Since higher responsibility and complexity at work implies that more errors appear, they may be covered up, they may not be detected if error anticipation is low, complexity may be avoided because people do not risk making errors, etc.
Experiments on errors could make use of the EOQ to combine interindividual dierences with the eect of the experimental manipulation. For example error training, which proved to be a fruitful device to enhance learning (Frese, 1995) or studies on exploratory training (Dutke, 1994) should also deal with interindividual dierences. Similarly, studies that observe errors that appear in doing complex problem solving in simulated environments may usefully look at individual dierences with the EOQ.
The EOQ may also be useful to measure the error culture of a group or a company. For measuring error culture, it may be useful to change the wording of the scales slightly and use`we' or`in our company' instead of`I'. 7 We think that an organization's error culture is determined by its members' orientation towards errors. In a`positive' error culture there would be no punishment of errors, but a high orientation to learn from them and to actively deal with them, there would be high anticipation, communication and thinking about errors. As a consequence, there would be low error strain and covering up. In contrast, error prevention cultures with a high degree of bureaucracy would present the opposite picture. There may be dierences in error orientation between dierent hierarchical levels of an organization, which could be an indicator of a problematic (overall) error culture (e.g. when higher echelons have a more constraining error culture than the lower echelons). Such discrepancies may also be the result of dierent degrees of complexity and control within one's job.
We assume that certain company cultural dimensions are related to dierent error cultures. For example, using Deal and Kennedy's (1982) categories, high risk companies will have higher risk taking but will only succeed if their error competences and learning from errors are high as well. Feedback speed will be related to error anticipation and we assume that companies with low feedback speed would do better if their error anticipation is high.
We also think that there are relationships to uncertainty avoidance (Hofstede, 1991) . Cultures with high uncertainty avoidance should be low in risk taking, high in error strain, high in covering up errors, and low in error competence and learning from errors.
Obviously, the EOQ can and should be improved but we hope that it can have practical and theoretical value using these scales. We think that with the EOQ we have been able to produce a questionnaire that allows us to measure important issues related to errors. 
